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"THERMOSTATIC MIXING VALVE" ■ 

The present invention relates to taps for mixing hot and cold water in 
sanitary facilities (wash-basins, showers, bathtubs, etc.), and in particular to a 
5 cartridge mixing valve provided with a thermostatic device suitable to maintain a 
constant water temperature. 

It is known that conventional single-conti'ol mixing taps include, a tap body 
with a cartridge mixing valve (liereinafter simply valve) removably inserted therein 
and a control lever for controlling a valve group, within the cartridge, made up of a 
.10 ■ pair of ceramic disks which adjust the flow of hot and cold water. Tliis adjustment 
of the water, both in flow rate and in temperature, is earned out tlirough 'the 
translation and rotation, respectively, of a mobile disk over an underlying fixed 
disk. In tMs way, the extent of aperture of the ports formed in said disks for the 
passage of hot and cold water is changed, arid so is the ratio between hot water and 
15 cold water when they are mixed prior to the conveying to the tap mouth. 

In order to maintain a constant temperature of the delivered water, both 
between two tap openings and during a same opening, it is possible, to incorporate 
a thermostatic device in a conventional tap. Such a device acts downstream from 
the valve group by conti-olling the inflow of hot and cold water into the mixing 
20 chamber through respective ports. 

As it will be better explained further on, this control is carried out 
automatically by a thermosensitive bulb which causes the shiftmg of a shder 
suitable to change the aperture of said ports m the mixing chamber. However, 
although known from some time, conventional thermostatic mixing valves still 
25 have some drawbacks of various nature. 

A first drawback is the asymmetric thermal expansion that occurs when only 
hot Avater is delivered. In fact the metallic members of the thermostatic device are 
passed tln-ough by hot water coming from one side only, whereby they expand 
more on one side and tend to warp. As a result they may not work properly, for 
30 example the slider may get stuck and thus affect the operation of the device. 

A second , kind of di-awback comes from the calcareous encrustations, 
especially on the hot water side, wliich may jeopardize the correct operation of the 
device. This problem stems from the fact that the slider travel is of a few tenths of 
millimeter (usually max. 0,6 mm), therefore even small-size impurities may prove 
35 detrimental. 

Still another land of drawback is the use of a single confrol for temperature 



wo 2005/054971 



PCT/IT2003/000803 



aiid flow rate, that implies a difficult repeatability ' of temperature between two 
openings. Moreover, there is a poor precision in adjusting the temperature due to 
the limited travel of the single control, which generally has a maximum rotatory- 
travel of 90° around the tap mouth (±45°). 
5 A known solution allowmg to separate the flow rate control from the 

temperature control is to place the thermostatic device above the valve group. The 
use of two separate controls allows to achieve a more precise adjustment of 
temperature through the rotation of a ring along a greater arc (up to 360°)", and also 
without any problem of repeatability between two openings. 
10 However, even this solution is not free fi-om drawbacks in that the flow rate 

control is a horizontal rotating lever located above the ring for tlie temperature 
adjustment. This still implies a position of the flow rate control higher than in 
conventional taps, which results in a tap having a greater overall height. Moreover, 
■ ' the above-described arrangement malces it difficult to reach the ring for the 
15 temperature adjustment, suice the user has to insert his, hand between the tap 
mouth and the lever above. 

Secondly, the thermostatic devise is located between the flow rate control 
and the valve group controlled by tlie latter. As a result, the flow rate adjustment is 
necessarily transmitted by a connection "which passes through the thermostatic 
20 device, which is possibly used directly as a .transmission means. In any case, the 
more or less close coupling between the flow rate control and the temperature 
control leads to a mutual interference which may affect the device operation. In 
other words, when changing the flow rate it may happen that. also the temperature 
is changed and vice versa. Moreover, the thermostatic device is stressed also by 
25 loads not depending on its specific operation. 

Therefore the object of the present invention is to provide a thennostatic 
mixing valve suitable to overcome the above-mentioned di-awbacks. 

This object is acliieved by means of a valve in wliich the access path of the 
hot water to Are mixing chamber is completely formed within a bottom base and 
30 the two ceramic disks of the valve group. 

A first advantage of the present valve is that of eliminating the problems of 
asymmetric thennal expansion of the metallic members since the latter are not 
passed tlirougli by hot water but only by cold water. 

A second advantage of the valve according to die present invention is that of 
35 greatly reducing the problems of calcareous encrustations, since the latter build up 
with difficulty on the ceramic material of the disks through which the hot water 
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flows. 

A third advantage of said valve is the smaller height achieved by having the 
slider move within the ceramic disks rather than over them. 

' . A further advantage of this cartridge is that it is manufactured with a 
5 simplified stmcture made up of less pieces, which results in lower production and 
assembly costs. 

Other advantages of this valve, in its preferred embodiment, are those of 
'making the flow rate and temperature controls completely independent, whereby 
no mutual interference is possible, and allowing the aixangement of the coupling of 

10 the temperature control at the top, which results in greater ease of adjustment of 
the temperatiu-e and lower overall height of the tap,. 

Still another advantage of the present invention is a greater ease of 
adjustment of the flow rate, since the relevant control acts directly on the mobile 
disk without having to drag other members and therefore with a lower friction. 

15 These and other advantages and characteristics of the valve according to the 

present invention will be clear to those' skilled in the art from the following 
detailed description of an embodiment thereof, with reference to the annexed 
drawings wherein: 

Fig.l is an exploded side view of the members which malce up the above- 
20 mentioned valve, some of them being partially sectioned anci others sectioned; 

Fig.2 is a schematic sectional side view showing the members of fig.l in an 
assembled state; -and ' ■ 

Figs.3 and 4 are perspective bottom views- of the two ceramic disks making 
up the valve group and of the upper disk only, respectively. 
25 With reference- to figs.l and 2, there is seen that a valve according to the 

present invention hicludes a valve group, described in greater detail further on, 
consisting of a mobile upper disk 5,- a fixed lower disk 4, a lower gasket 3 and a 
base 2, below which a relevant gasket' Ifis arranged for the mounting into the tap 
body. In base 2 there ai-e. formed lateral openings C, F for the inflow of hot and 
3'0 cold water, respectively, and the cenfral opening M for the outflow of the mixed 
water. ' , . 

Inside the valve group there are arranged a lower spring 6 pushing from 
■ below a slider 8 that sealingly sHdes, thanlcs to an 0-ring 7, in disk 5 and is pushed 
fi-om above by a thermostatic member 9 passing through it. On the latter there is 
35 screwed an insert 10 that, thanks to an O-fing 11; is seaHngly introduced in the 
central opening of a member 13 that transmits the flow rate control. 
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Also the top face of the upper disk 5 is sealed, thanks to an 0-ring 12, 
against said member 13, so that the water is restrained below member 13. In this 
way the water pressure can not interfere with the operation of the temperature and 
flow rate controls located in the top portion of the valve. 
5 The operation of the thermostatic device of the present valve is similar to 

that of conventional thermostatic valves and. is based on the thennostatic member 9 
• vi'hich, according to the mixed water temperature detected by the bottom bulb, 
causes the shifting of slider 8 within the transmission member 13 and the upper 
disk 5. Due to the push of the upper rod. against a cap 15 secured, by means of a 
retaining ring 14, inside an adjusting bar 17 and pushed downwards by a spring 16, 
the thennostatic member 9 shifts slider 8 so as to change the extent of aperture of 
the inflow ports of the hot and cold water. These ports are formed, respectively, 
between the lower edge . of slider 8 and the upper edge of base 2, within the upper 
disk 5, and between the upper edge of sHder 8 and the transmission member 13. 

The position of the adjusting bar 17, and therefore the compression of the 
lower spring 6, is set by rotating, tlii-ough a non-illustrated knob, a temperature 
control member 1 8 which is screwed on the top portion of bar 17. 

The control member 18 projects from a housing body 19, which encloses the 
above-described elements and is coupled to base 2, and is axially locked on said 
body 19 by a retaining ring 22. Similarly, a flow rate control member 20 is inserted 
on the outside of body 19 and axially locked thereon by a retaining ring 21. 

Member 20 externally engages the transmission member 13 by passmg 
tlirough suitable slots fonned in body 19; on the latter there is also formed a 
grooved surface, above a similar grooved surface of member 20, to secure a fixed 
reference memljer for the setting of the temperature through member 18. 

Referring now also to figs.3 and 4, there is seen that the fixed lower disk 4 is 
conventionally provided with three water passage ports 4c, 4f and 4m for the hot, 
cold and mixed water, respectively, as well as with a pluraHty of lateral recesses 4a 
(four in the illustrated example) to be blocked in base 2. 

Also the mobile upper disk 5 is provided with similar lateral recesses 5a 
(three in the illusti-ated example) to be driven into rotation by member 13 tlxrough 
corresponding stems, as well, as witli ports- 5f, 5ni for the passage of cold and 
mixed water respectively. 

The novel aspect of disk 5 according to the present invention is given by the 
fact that in practice port 5m- does not act as passage for the mixed water but as a 
seat for the sliding of slider 8, and by the fact that port 5c for the hot water extends 
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substantially cam-shaped along about 180° and does not reach the top face of the 
disk. - 

In other words, port 5c is not a real port but a chamber formcid in the bottom 
face, and it extends on the disk side opposite with respect to the side where port 5f 
5 is foi-med. The cam-sliaped contour allows to perfonn the progressive closing of 
port 4c to adjust the flow rate of hot water, which does not pass through slider 8 
but flows directly into base 2 mixing with the cold water coming fi-om' above. 

It should be noted that the hot water chamber may also be formed partially or 
completely in the top face of the fixed disk 4, proportionally reducing the height of 
10 the mobile disk 5. 

It is therefore possible to close the cold water completely, with the slider 8 
abutting against member 13, and to have the hot water pass only through the two 
ceramic disks 4, 5 and base 2 without passing tlirough slider 8. 

It is also clear that the temperatm-e (6, 14-18) and flow rate (13, 20) controls 
15 ' are absolutely independent, and the latter act directly on the mobile disk 5 without 
dragging other elements. ; 

Moreover, the valve is shorter and is made up of only 22 pieces, of which 
tliree pieces are simple O-rings (7, 11, 12), two pieces are other gaskets (1, 3), 
three pieces are retaining rings (14, 21, 22) and other two pieces are simple springs 
20 (6, 16), while the thermostatic member 9 is commercially available. Therefore the 
pieces which have to- be custom-made either in metal, plastic or ceramic are 1 1 
only, with a consequent significant advantage in terms of manufacturing cost. 

In order to reduce further the number of pieces it is even possible to form 
insert 10 integral with member 9, or the fixed disk 4 integral witli base 2 
25 dispensing 'with gasket 3. In this latter case, also the risks of leaks due to wear 
and/or wrong mounting of gasket 3 are prevented, however tliis solution implies 
manufacturing a base 2 of a ceramic material same as disk 5, so as to carry out the 
mobile sealing between members of the same material. 

It is clear that the above-described and illustrated embodiment of the valve 
30 according to the invention is just an example susceptible of various modifications. 
For example, the exact shape and number of the members enclosed within housing 
19 may be changed, in particular disks 4, 5 as well as base 2 as previously 
mentioned. Furthermore, all the members may be replaced by other mechanically 
equivalent members, such as recesses 4a and 5a which may be other types of 
35 rotational couplings. 



